Mutation and expression of the p53 gene during chemical hepatocarcinogenesis in F344 rats.
Inactivation of the p53 gene is one of the most frequent genetic alterations in carcinogenesis. We studied gene mutations, the mRNA expression of p53, and the accumulation of p53 protein in chemical hepatocarcinogenesis in rats. Samples consisting of 44 precancerous foci and 18 cancerous foci were collected by laser capture microdissection (LCM), and analyzed for mutations in rat p53 gene exons 5-8 by PCR-single-strand conformational polymorphism (PCR-SSCP). We found that 25 PCR-SSCP bands of exons 6/7 and 8 were altered in 22/62 (35.4%) LCM samples. Direct p53 gene sequencing showed that 20/62 (9 precancer, 11 cancer) (32.3%) LCM samples exhibited 34 point mutations. Ten LCM samples exhibited double or triple mutations in exons 6/7 and 8 simultaneously. A quantitative analysis of p53 mRNA showed that p53 mRNA peaked at an early stage (week 6) in the precancerous lesion, 20 times that of adjacent normal tissue, and returned to normal by week 23. Similar to precancer, p53 mRNA in cancer was five times as high as that of adjacent normal tissue at week 12, and was closer to normal at week 23. When p53 mRNA declined from a high to low, positive immunostaining for the p53 protein began to be seen in precancerous and cancerous foci, suggesting that the p53 protein had accumulated in these foci. Results show that p53 gene mutation is present in initial chemical hepatocarcinogenesis and p53 mRNA concentration is clearly elevated before gene mutation. Once the p53 gene has mutated, mRNA concentration progressively declines, suggesting that mutation leads to inactivation of the p53 gene.